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(54) BROADCASTING STATION DATA DETECTING APPARATUS FOR A MOBILE BODY AND 
BTOADCAST RECEIVING APPARATUS FOR NIOBiLE BODIES 



(^7) The present invention provides a system for a 
moving body which enables a user to know a rec^vable 
tKoadcast statioh at the cunent position in real time and 
to select smoothly a desired broadcast station in a 
receiver even in an unfcirniliar area This system 
includes a broadcast station data memory that stores 
the channel data of a receivable broadcast station for 
each area, and a main processing circuit which is 
responsive to the vehicle's current position sensed by a 
coorcfinate computing unit for referring to the channel 
data and for showing the channel data of a receivak>le 
broadcast station at the current position on a display. 
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Description 

TECHNICAL FIELD 

The present invention relates to a broadcast station 
data detector and broadcast receiver for a moving body. 

BACKGROUND OF ART 

Navigation Systems are broadly used in various 
fields such as ships and vehicles, because they can 
sense the position of a moving body and show it on a 
display in real tima 

Presun^y, the navigation systems will spread 
increasingly for they can sense accurately the position 
of a moving body utilizing rsKjio waves from Global Posi- 
tioning System satellites, and with the technical devel- 
opments of liquid crystal displ^ as well as the cost 
and size reduction of integrated drcurts. 

The conventional navigation systems provide an 
excellent navigation for showing the positions of a mov- 
ing body, but do not accommodate navigation data for 
receiving broadcast waves and selecting broadcast sta- 
tiona 

For exanple, a vehicle includes a broadcast wave 
receiver such as a TV set or radio set to create a pleas- 
ant atnrx)sphere. Particularly, vehicles on which the nav- 
igation systems are mounted often include TV sels. 

Supposing that a vehicle is moving on an escpress- 
way surrounded by many mountains from a point A (e.g. 
Tokyo City) to another point B (e.g. Matsumoto City). 
The driver deddes to take a break at a sennce area, and 
to watch TV in the vehida Being unfamfliar with the 
area, he is unaware of which TV broadcasts are receiv- 
able through which TV channels as it is often the case 
that different channels transmit different broadcasts for 
every geographic area. Thus, the driver would have to 
change the channels and find the recelvatile TV broad- 
casts in vain, making the TV station selection compli- 
cated. 

Furthermore, assuming that a sightseeing bus 
induding a TV set is moving while the television is on. 
Requently, TV broadcast reception gradually degrades 
and in worst cases, the TV broadcast becomes invisble. 
For example, the nation-wide TV broadcast waves from 
Japan Broadcasting Corporation (NHK) may be 
received through different chann^s in different areas. 
Therefore, if a vehicle is moving while the NHK TV 
broadcast is on. the TV broadcast wave reception may 
gradually degrade and the images may become invisi- 
ble. In such a case, if the TV channels are automatically 
switched depending on the area in which the veNcle Is 
moving, the TV broadcasts may be transmitted in a 
desired condition. However, the prior art does not pro- 
vide such a TV broadcast receiver 

In view of such problems in the prior art, an object 
of the present invention is to provide an improved 
broadcast station data detector and broadcast receiver 
for a moving body, which can utilize the positional data 



of the moving t>ody to know a receivable broadcast sta- 
tion at the position of the moving body in real time, 
whereby even a user unfamiliar with the area can 
smoothly select the receivable broadcast station. 

Another object of the present invention is to provide 
a broadcast receiver which can utilize the positional 
data of the moving body to switch the channels auto- 
matically and to dMain a desired broadcast reception. 

10 DISCLOSURE OF THE INVENTION 

To tills end. the present invention provides a t)road- 
cast station data detector for a nrwvaig body, compris- 
ing: 

IS position sensing means for sensing a position of 

a moving body; 

a broadcast station data memory wtiich stores 
channel data of a receivable broadcast station for each 
area; and 

20 broadcast station data searching means for 

referring to data in the broadcast station data memory 
based on a sensed position of the moving body and tor 
reporting the receivaUa broadcast station at the sensed 
position to a user 

25 In the broadcast station data detector of the present 
invention, tiie broadcast station data memory stores ttie 
channel data of a receivable troadcast station for each 
area. For exanrtple, tiie channel data m^ indude receiv- 
able channel data for each section in Tokyo City, receiv- 

30 able channel data tor each section In YamanashI 
Prefecture adjacent to Tokyo City, and receivable chan- 
nel data for each section in Nagano Prefecture adjacent 
to Ytaianashi Prefecture. 

Based on the current position of the moving body. 

35 tiie broadcast station data searching means refers to 
tiie broadcast station data memory arxl reports to tiie 
user tiie channel data of a broadcast station which may 
be received at the current position. At this point tiie 
channel data may be shown on a display or announced 

40 as sounds. 

TTius, when the position of the moving body is 
sensed, it is possible to report the channel data of the 
receivable broadcast station to tiie user in real time. For 
example, when a vehlde moves on an expressway from 

45 Tokyo City toward Nagano Prefedure and passes 
Hachioji City sunounded by mountains tiie TV broad- 
cast reception degrades. bi such a case, the broadcast 
station data detedor of the present invention may fmd 
and select a receivable broadcast station in the area, 

50 and set it to the corresponding channel. 

When tiie vehicle moves from Vbmanashi Prefec- 
tore toward Nagano Prefedure, receivable broadcast 
stations vary continuously. Nevertheless, the broadcast 
station data detedor of the present Invention is very 

55 convenient since it can find a receivable broadcast sta- 
tion substantially in real tima 

Thus, according to the present invention a naviga- 
tion system can utilize positional data to know a receiv- 
able broadcast station at the cun'ent position of a 
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moving body in real time. Therelbre, a user can 
smoothly select a broadcast station in an unfamiliar 
area. 

It is preferable that the broadcast station data 
detector also oompriees input means for inputting a 6 
search command and wherein the broadcast station 
data searciiing means is responsive to the search com- 
mand to report channel data of a receivable broadcast 
station to the user. 

When such input means is used to input the search 10 
command into the broadcast station data detector, it is 
possitrfe to know necessary channel data at the desired 
timing. 

It is also preferable that the broadcast station data 
detector further comprises means for reporting irtfbrnna- is 
tion to the user through at least Images or sounds and 
wherein the broadcast station data searching means 
reports the channel data of the receivable broadcast 
station to the user through the reporting means. 

It is further preferable that the reporting means 20 
includes image display means mounted on a moving 
body fbr showing images representing the channel data 
of tiie receivable broadcast station. 

The reporting means may include sound generating 
means mounted on a moving body to output the chan- 2s 
nel data of tiie receivakrie broadcast station as sounds. 

It is further preferable that tiie broadcast station 
data memory stores channel data of a receivable broad- 
cast station for each area and flie broadcast station 
data searching means is residonsive to a sensed posi- 30 
tion of tiie moving body for ref^m'ng to tiie data of tiie 
broadcast station daia menvxy and for reporting a 
channel of a receivable broadcast station at tine sensed 
position to the user. 

The present invention also provides a broadcast ^ 
wave receiver for a moving body which includes the 
aforementioned broadcast station data detector of tiie 
present invention. 

The broadcast wave receiver for a moving body 
comprises: 40 

position sensing means fbr sensing a position of 
a moving ho6y\ 

a broeuicast station data memory which stores 
channel data of a broadcast station or affiliates ttiereof 
allocated to each area as channel map data for the 4s 
broadcast station or affiliates ttiereof; 

input means fbr inputting a selection command 
for selecting a broadcast station; 

channel determining means responsive to the 
sensed position of tiie moving body and ttie selection so 
command for referring to the data of tiie broadcast sta- 
tion data memory arxl for determining a reception chan- 
nel of a selected broadcast station at tiie sensed 
position; and 

means for receiving broadcast waves through ss 
the deternrtined reception channel. 

For example, while ttie NHK TV broadcast is allo- 
cated to the first charviel in Tokyo, it is often allocated to 
tiie eightti or other channel In ottier locations. Thus, tiie 



broadcast station data menmry stores the reception 
channel data of tiie NHK TV broadcast aOocated to 
each area as the channel map data of ttie NHK TV 
broadcast 

If the reception area is divided into sections by 
mountains, a local broadcast station may have different 
channels allocated to the respective sections, in such a 
case, the broadcast station data mennory stores the 
reception channel data alk)cated to flie respective sec- 
tions as the channel map data of ttie local broadcast 
station. 

Furttiermore, it is often the case ttiat a key Tokyo 
station cmd its local stations simultaneously broadcast 
the same program. In such a case, the broadcast sta- 
tion data memory stores tiie reception channel data 
allocated to the respective areas as the channel map 
data of ttie key and local stations. 

When the user inputs a given selection command, 
the ctmnnel determining means is responsive to the 
sensed position of the moving body and tiie selection 
command fbr referring to tiie broadcast station data 
memory and for determining ttie reception channel of a 
selected broadcast station. 

It is now assumed that ttie first channel allocated to 
ttie NHK TV broadcast is selected. As the vehicle 
moves, the channel deterrrilning means is responsive to 
tiie current sensed position of the moving vehicle for 
sensing ttie channel set fbr ttie NHK TV broadcast at 
ttiat position. When tiie vehicle enters an area in which 
ttie eightii channel has been set fbr ttie NHK TV broad- 
cast, ttie broadcast wave receiving system will switch 
the first to the eighth reception channel. 

In such a manner, it is possible to receive the NHK 
TV broadcast continuously in a good oondition. 

Thus, according to tiie present Invention, it is possi- 
ble to refer to tiie broadcast station data memory based 
on the position of the moving body and the user's selec- 
tion command, so as to set automatically ttie reception 
channel at ttie moving body's current position. There- 
fore, it is possible to obtain tiie broadcast wave receiver 
fbr a moving body which is capable of receiving the 
broadcast waves from a selected broadcast station in a 
good condition at all times, even when the moving body 
is moving. 

It is preferable tiiat ttie broadcast station data mem- 
ory stores channel data of a receivable broadcast sta- 
tion allocated fbr each area and tiie broadcast wave 
receiver includes broadcast station data searching 
means responsive to the sensed position of tiie moving 
body for referring to ttie broadcast station data memory 
and Ibr reporting to ttie user a channel of a receivable 
broadcast station at ttie sensed position of tiie moving 
body. 

It is also preferable that ttie broadcast wave 
receiver for a moving body comprises input means fbr 
inputting a eearch command and wherein the broadcast 
station data searching means is responsive to ttie 
search command for r^)orting channel data of a receiv- 
able broadcast station to ttie user. 
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It is further preferable that the broadcast wave 
receiver for a movina body comprises means for report- 
ing information to the user throu^ at least images or 
sounds and wherein the broadcast ^tion data search- 
ing means reports channel data of the receivable broad- 
cast station to the user through the reporting means. 

It is further preferable that the reporting means 
includes image display means mounted on a moving 
t>ody for showing images representing the channel data 
of the recavable broadcast station. 

It is further preferable that 'the reporting means 
includes sound genmting means mounted on a mov- 
ing body to output the channel data of the receivable 
broadcast station as sounds. 

It is further preferable that the broadcast station 
data memory stores channel data of a receivable broad- 
cast station allocated to each area, the input means 
inputs a selection command for any TV broadcast sta- 
tion, the channel determining means is responsive to 
the sensed position of the moving body and the selec- 
tion command for referring to the data of the broadcast 
station data memory and for determining a reception 
channel of a selected TV broadcast station at the 
sensed position of the moving body, and the broadcast 
wave receiving means receives TV broadcast waves 
from the selected broadcast station through a deter- 
mined k»x>adcast channel. 

It is further preferable that the broadcast wave 
receiver for a moving body includes image display 
means for showing images which constitute the 
received TV broadcast waves. 

It is further preferable that the broadcast wave 
receiver includes a radio set mounted on the moving 
body and transmitting means for wirelessly transmitting 
sound signals which constitute the received TV broad- 
cast waves to the radio set. whereby the radio set out- 
puts the sound signals from a sound generating portion. 

It is further preforable that the broadcast wave 
receiver for a moving body includes an unused wave 
data memory which stores channel data of used and 
unised broadcast waves allocated to each area and 
channel determining means responsive to the seised 
position of the moving body for referring to the unused 
wave data memory and for determining a channel to be 
used for sound signal transmission from unused chan- 
nel data, the broadcast wave receiving means wire- 
lessly transmits sound signals which constitute the 
received TV broadcast waves to the radio set through 
an unused channel determined by the transmitting 
means. 

It is further preferable that the broadcast wave 
receiver for a nKDving body includes means for sensing 
the sensitivity to reception of the reception channel in 
the broadcast wave receiving means and wherein the 
channel map data includes the data of channels for a 
given receivable broadcast station in an area where 
broadcast reception of the k)roadcast station is unstable, 
the channel determining means reads the data of 
receivable channels from ttie broadcast station data 



memory and to cause the broadcast wave receiving 
means to receive broadcast waves through the chan- 
nels so that a reception channel having the highest 
reception sensitivity is automatically set as an optimum 
6 reception channel, when a sensed position of the mov- 
ing body is in the unstable reception area of a selected 
broadcast station. 

According to the present invention, the channel 
map data may include the data of receivable chcuinels in 
10 the area of a given t^roadcast station where the broad- 
cast reception is unslaUa With the NHK TV broadcast 
station, for example, the broadcast station data memory 
stores the data of the first and eighth channels as 
receivatsle channels in the unstable reception area near 
IS ttie boundary between the first and eighth channel 
reception areas. 

The channel determinir^ means reads the data of 
reception channels from the broadcast station data 
memory as the moving body enters the area of a 
20 selected broadcast station where the broadcast recep- 
tion is unstable. The channel determining means then 
causes the broadcast wave receiving system to receive 
tfie broadcast waves through the channels, so that a 
reception channel having the Nghest reception sensitiv- 
es rty will be automatically set as an optimum reception 
channel . Therefore, even when the moving body is in 
the ur«tak)ie reception area of the selected broadcast 
station, it is possible to receive the broadcast waves by 
ttie broadcast wave receiver through the reception 
30 Channel having the highest reception sensitivity in ttiat 
area. 

Fbr example, when the vehicle enters an unstakHe 
reception area to which the first and eightti reception 
channels of ttie NHK TV broadcast are allocated, ttie 

35 channel determining means compares the first cuid 
eightti channels' sensitivity to broadcast reception and 
automatically sets tiie channel having higher sensitivity 
as an optimum reception channel. Thus, it is possible to 
receive ttie NHK TV broadcast at all times with ttie 

40 channel of high reception sensitivity, even when the 
moving body is In an area where the broadcast recep- 
tion sensitivity of the first and eighth channels vary con- 
stantiy. 

Consequentiy, by using ttie data of the sensed posi- 
46 tion of a moving body for frequency swvitching, tiie 
present Invention can provide a broadcast wave 
receiver for a moving body, in which the broadcast 
waves from a selected broadcast station can be 
received with extremely high reception sensitivity even 
so in an unstable reception area. 

The broadcast wave receiver for a moving body of 
the present invention may comprise means for sensing 
sensitivity to reception of the reception channel in the 
broadcast wave receiving means and wherein the chan- 
55 nel determining means judges that a moving body is in 
an area of a selected broadcast station where ttie 
broadcast reception is unstable when reception sensi- 
tivity s»ised by the reception sensitivity serving means 
becomes equal to or lower than a predetermined refer- 
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ence Iwel, reads data of receh/abte channels allocated 
to the selected broadcast station at the unstable recep- 
tion area from the broculcast station data memory 
based on a sensed posHion of the moving body, and 
causes the broadcast wave receiving means to receive 
broadcast waves through the channels so that a recep- 
tion channel having the highest reception sensitivity is 
automatically set as an optinum reception channel. 

According to the present invention, the channel 
deterrrening means may determine that the moving 
body is in an area of the selected broadcast station 
where the broadcast reception is unstable, when the 
reception sensitivity is equal to or lower than the prede- 
termined reference level. The channel determining 
means may then read the data of receivable channels 
allocated to the selected broadcast station at the unsta- 
ble reception area from the broadcast station data 
memory based on the sensed position of the moving 
body, and cause the broadcast wave receiving system 
to receive broadcast waves through these channels so 
that the reception channel having the highest reception 
sensitivity will be automatically set as an optimum 
reception channel. 

In such a manner, the present invention can use the 
sensed position of a moving body for frequency switch- 
ing so as to provide a broadcast wave receiver for mov- 
ing body, in which the broadcast waves frrni the 
selected broadcast station can be received with 
extremely high sertsitivlty even when the moving body is 
In an unstable reception area. 

The broadcast wave receiver for a moving body of 
the present invention may comprise means for sensing 
sensitivity to reception of the reception channel in the 
broadcast wave receiving means and wherein the chan- 
nel map data includes the data of receivable channels 
of a given broadcast station for each area, and the 
channel determining means is responsive to a sensed 
position of a moving body for reading data of receivable 
channels of a selected broadcast station from the 
broadcast station data memory emd for causing the 
broadcast wave receiving means to receive broadcast 
waves through the channels so that a reception channel 
having the highest reception sensitivity is automatically 
sat as an optimum reception channel. 

More particularly, the data of plural channels (e.g. 
the first and eighth channels} of a given receivable 
broadcast station (e.g. the NHK TV broadcast) for each 
area have been stored as channel map data. Base on 
the sensed position of a moving body, the reception 
channel is automatically switched to a channel with 
hi^er reception sensitivity. Thus, tiie broadcast wave 
receiver for moving body can receive the broadcast 
waves from the selected broadcast station with 
extremely high reception sensitivity even at an unstable 
reception area. 

It is preferable that the broadcast wave receiver for 
a moving txxjy of the present invention comprises an 
unused wave data memory which stores channel data 
of used and unused broadcast waves allocated to each 



area, channel determining mesms responsive to the 
sensed position of the moving body for referring to the 
unused wave data memory and for determining a chcm- 
nel to be used for sound signal transmission from 

5 unused channel data a radio set mounted on the mov- 
ing body and trsuismitting means for wirelessly transmit- 
ting sound signals which constitute the received 
broadcast waves through tfie determined unused chan- 
nel and for outputting the sound signals as sounds from 

10 the sound generating portion of the radio set 

It is known a receiving system for on-vehicle TV set 
in which sound signals constituting tiie received broad- 
cast waves are transmitted through a transmitter called 
"FM transmitter toward audio speakers which In turn 

IS output the sound signals. 

If a chcuinel with the same frequency as tiie broad- 
cast waves received at the current position of the mov- 
ing txxiy is used for wire transmission, the sound and 
image signals will interfere with each other. 

20 According to the present invention, the channel 
data of used and unused broadcast waves are stored 
fbr each area. Based on the sensed position of the mov- 
ing body, a channel to be used for the wireless transmis- 
sk)n in the transmitter is then allocated to an unused 

2S Channel at that area. 

Thus, according to the present invention, it is possi- 
ble to use information relating to the sensed position of 
the moving body to allocate automatically a ctiannel to 
be used fbr wireless transmission of sound signals to a 

30 non-interference channel at the area. TTierefore, the 
broadcast wave receiver can carry out effective wireless 
transmission from tiie broadcast wacve receiving means 
to the on-vehicle radio set. 

it is further preferable that the broadcast wave 

35 receiver for a moving body of the present invention com- 
prises planned route input means fbr inputting a 
planned route which a moving t>ody is to take, channel 
determining means responsive to an inputited planned 
route for referring to unused channel data in the unused 

40 wave data memory and for determining a channel to be 
used fbr sound signal transmission along the planned 
route from the unused channel data and storing a deter- 
mined channel in a memory, and channel switching 
means responsive to the sensed position of the moving 

46 body fbr referring to the data stored in the memory and 
fbr switching a channel In the transmitting means being 
used for sourxJ signal transmission. 

When a planned route which the moving body is to 
take is inputted in the broadcast wave receiver through 

so the planned route inpKA means, ttie channel determining 
means automatically determines the unused channel to 
be used along the planned route. 

By having previously inputted the planned route into 
the broadcast wave receiver in such a manner, the wlre- 

55 less transmission from the broadcast wave receiving 
means to the on-vehide radio set can be carried out 
effectively witiiout Interference with the broadcast 
waves from the broadcast station. 
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The system of the present Invention can be more 
simplified in structure, when the position sensor of a 
navigation system is used as a , moving body position 
sensor. 

BRIEF DESCRIPTiQM OF THE DRAWINGS 

Rg. 1 is a block diagram of a first preferred embod- 
iment of a system constructed in accordance with 
the present invention; 

Rg. 2 is a graph illustrating reception areas for 
broadcast stations: 

Rg. 3 is a flowchart illustrating an operation of the 
system; 

Rg. 4 is a graph illustrating the channel map data 
for channels allocated to a broadcast station for 
each area; 

Rg. 5 Is a flowchart illustrating another operation of 
the system; 

Rg. 6 is a flowchart illustrating a further operation of 
the system; 

Rg. 7 is a block diagram illustrating a FM transmit- 
ter in the system of Rg. 1; 
Rg. 8 is a block diagram of a second prefen^ed 
embodiment of a system constructed In accord- 
ance with the present invention; 
Fig. 9 illustrates the channelimap data in the sec- 
ond preferred embodiment; and 
Rg. 1 0 illustrates the channel map data in a further 
preferred embodiment of the present Invention. 

BEST FORMS FDR CARRYING OUT THE INVEM- 
TION 

Some prefered emt^odiments of the present inven- 
tion will be described with reference to tiie drawings. 

Pret EmbQtf mgrn 

Rg. 1 shows the first preferred embodiment of the 
present invention. 

The apparatus according to the first embodiment 
comprises an on-vehicle navigation system 100 and a 
broadcast wave receiving system 200. 

The navigation system 100 is started by a start 
command from an operator through an operator con- 
sole 110. 

The navigation system 100 utilizes radio waves 
from QPS satellites to know its own current position. 
More particularly, the r^io waves from at least three 
among 24 QPS satellites now orbiting around ttie earth 
are received by a GPS antenna 1 12, and tiien inputted 
into a back-diffusion demodulator 116 through a tuner 
114. Since the radio waves are transmitted f^om the 
GPS satellites through a frequency spectrum diffusion 
system, signals from the tuner 114 are back-diffusion 
demodulated by the back-diffusion demodulator 116, 
and then inputted into a coordinate computing unit 1 18. 
The coordinate confuting unit 1 18 is responsive to the 



recced data from at least three GPS satellites for com- 
puting the current position of a vehicle on which the nav- 
igation system is mounted as three-dimensional 
coordinate data X, Y and Z which are in tum outputted 
5 therefrom toward a main processing circuit 130. It is 
assumed herein tiiat X is the longitude, Y is the latitude, 
and Z is the height 

CDROM 122 in which data such as map data have 
been written is detachably mounted in a ROM drive ctr- 
10 cuit 120. The main processing circuit 130 is re^)onsive 
to the sensed current position of the vehicle, so as to 
output a read commarKj for the map data around the 
vehicle's current position to the ROM drive circuit 120. 
The ROM drive circuit 120 then reads the map data of 
IS ttie specified area from ttie CDROM 122. the map data 
being tiien outputted to the main processing drcurt 130. 

The main processing circuit 130 combines the 
irputted map data witii elements such as the vehicles' 
current position and the direction of movement The 
20 combined data Is tiien converted into image signals 
through a drawing circuit 132. the image signals being 
then shown on a display 136 through a switch 134 as a 
navigation Image. 

The driver can see the navigation image shown on 
2S ttie display 136 representing the vehicle's position and 
flie direction In which the vehicle is moving on the map, 
and know precisely where he is and in wtilch direction 
he is directed toward m real time. 

The broadcast wave receiving system 200 is 
30 Started by receiving broadcast waves from a TV broad- 
cast station, when tiie operator inputs a start command 
into the broadcast wave receiving system through tiie 
operator console 110. 

More particularly, when the operator switches on 
35 tiie TV broadcast wave receiving system 200, and 
selects a desired channel, the signals are inputted into 
ttie main processing circuit 130. The main processing 
circuit 1 30 then shifis the switch 134 from tiie navigation 
system 100 skie to the broadcast wave receiving sys- 
40 tem 200 skJe. At the same time, the main processing cir- 
cuit 130 outputs a selection command tor ttie selected 
broadcast station toward a TV computing ctrcuit 220 to 
control the tuner 214. 

Signals received by the TV antenna 210 are input- 
4B ted into ttie tuner 214 ttirough a diversity controller 21 2, 
wherein the channel signals set by ttie TV computing 
circuit 220 are detected and outputted ttirough an IF 
amplifying circuit 216. TV image signals from ttie IF 
amplifying ctrcuit 216 are fed to a color amplifying drcuit 
so 218 which is then outputted as RGB color image sig- 
nals, ttie color image being shown on tfie display 136 
ttirough the switch 134. 

TV sound signals outputted from the IF amplifying 
circuit 216 are then fM to an on-vehlcle FM radio set 
55 300 by an FM transmitter 222 ttirough FM waves asso- 
ciated with a desired channel The sound signals are 
reproduced and outputted from respective left and right 
speakers 302. 
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In such a manner, the broadcast wave receiving 
system 200 can receive broadcast waves from any 
selected TV broadcast station and show TV images on 
the display 1 36 while outputting TV sounds from the on- 
vehide audio speakerB 302 with higher quality. 5 

In this embodment. the broadcast wave receiving 
system 200 includes a plurality of antennas 210 and a 
diversity controller 212 which can selectively direct sig- 
nals received by one of the antennas 210 having higher 
sensitivity toward the tuner 214. More particularly, the 10 
TV confuting circuit 220 is responsive to the signals 
from the IF amplifying circuit 216 for sensing one of the 
two antennas 210 wRh higher sensitivity. The diversity 
controller 212 then selects and outputs the signals 
received by the antenna with higher sensitivity Such a is 
control Is repeated at given intervals. In such a manner, 
the broadcast waves can be received with improved 
sensitivity using a plurality of antennas. 

The general arrangement of the navigation and 
broadcast wave receiving systems 100, 200 has been 20 
described. 

The first embodiment of the present invention Is 
characterized by that ttie navigation data obtained by 
the navigation system 100 are effectively used as data 
for receiving broadcast waves through the broadcast 
wave receiving system 200. Therefore, a driver driving 
through an unfamiliar area can simply determine a 
receiving channel, in addition, the determined receiving 
channel can be automatically controlled to secure the 
desired reception at all times, on the basis of the sensed 30 
position and selected broadcast station data 

The navigation system 100 further comprises a 
data memory 142 tiiat has stored tiie broadcast station 
data in connection witii area data. The data memory 
142 comprises a broadcast station data memory 144 3s 
and an unused brocdcast station data memory 146. 

Receivable Broadcast Station Data 

The broadcast station data memory 144 has previ- 40 
ously stored the channel data of receivable broadcast 
stations for each geographical area. 

Rg. 2 shows an example of thus stored channel 
data. In tills figure, the horizontal axis represents tiie lat- 
itude while tiie vertical axis represents the longituda 4S 
Further, 1000-1 shows an area at which the broadcast 
waves from a broadcast station allocated to channel 1 
can be received; 1000-2 shows an area at which tiie 
broadcast waves from a broadcast station allocated to 
channel 6 can be received: and 1000^ shows an area so 
at which the broadcast waves from a broadcast station 
allocated to channel 9 can be received. 

When the operator inputs a search command into 
the navigation system via the operator console 1 1 0, the 
main processing circuit 130 is initiated as a broadcast ss 
station data searching means. 

Rg. 3 shows a flowchart illustrating the operation of 
the main processing circuit 1 30, when it functions as the 
broadcast station data searching means. 



As the search is initiated, the main processing cir- 
cuit 1 30 reads tiie current position of the vehicle sensed 
by the coordinate computing unit 118 (step SI). The 
main processing position In order to search the channel 
data of receivable broadcast stations at the sensed 
position (step S2). The result of search is reported to 
tiie operator (step S3). In the first embodiment, the 
channel data of the searched receivable broadcast sta- 
tions Is shown on thedisplay 136 as images through the 
drawing circuit 132 and switch 134. 

Thus, the operator or driver can visucdiy see the 
receivable broadcast stations at the current position of 
his or her vehicle in real time. 

It is now assumed that the vehicle moves from a 
point a1 through a2 to a3 on the X-Y coordinates of Rg. 
2. When the current position of the vehicle sensed by 
tiie coordinate computing unit 1 18 is on tiie point a1 , the 
broadcast station allocated to channel 9 Is shown on tiie 
display 1 36 as a receivable broadcast station. When tiie 
sensed position is on ttie point a2. all three broadcast 
stations allocated to channels 1, 6 and 9 are shown on 
the display 136 as recelvat)le broadcast stations. When 
the sensed position on the point a3, only tiie broad- 
cast station allocated to channel 1 1s shown on the dis- 
play 136 as a receivable broadcast station. 

If necessary, the channel data of the receivable 
broadcast station(8) may be outputted by sourxJs 
through the speakers of an on-vehicle radio set or the 
like. 

In such a manner, the operator can know of a 
receivable broadcast station at an area in which the 
vehicle is moving in real time, simply by inputting a 
search command into the broadcast wave receiving 
system through the operator console 110 even if he or 
she may be unfamiliar with the area. The broadcast 
wave receiving system requires the operator to manipu- 
late the operator console 110 in order to select any 
desired channel from a plurality of channels shown 
the display. 

The channel selection may be more convenient If 
the display 136 shows any supplementary data associ- 
ated with a displayed channel: for instance, the name of 
a broadcast station cyiocated to ttie displayed channel if 
ttiat broadcast station is a local affilate to the key broad- 
cast station. 

Channel Data of the Same or Affiliated BroadcagI Sta» 
tion 

In addition, tiie broadcast station data memory 1 44 
stores the channel data of the same or affiliated broad- 
cast stations allocated to the respective areas as chan- 
nel map data for each broadcast station. 

Rg. 4 shows an example of channel data of the 
NHK TV broadcast allocated to receivable areas. As 
shown, the NHK TV broadcast is allocated to channel 1 
or 8 for each receivat)le area. Such channel map data 
has been stored in the memory 144. 
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If a receivable area of a local broadcast station Is 
divided into sections by mountains or the Gke. different 
channels may be allocated to the respective sections. In 
such a case, the broadcast station data memory may 
store the reception channel data allocated to the 
respective sections as the channel map data of that 
local broadcast station. 

Frequently, key Tokyo-based broadcast stations 
such as Tokyo Broadcast Station (TBS). Fuji Television 
(Fuji VJ), and the local affiliates simultaneously broad- 
cast the S€une programs. Thus, the channel map data 
for channels of key Tokyo-based stations and channels 
of their local affOiates allocated to broadcast receivable 
areas, is formed for respective local affiliates broadcast 
stations. For example, the channel map data of local 
affaiates to TBS or Fuji TV is formed. The channel map 
data is stored in the memory 144. 

When the operator manipulates the operator con- 
sole 1 1 0 to set the automatic channel switching function 
and to input a selection command for the desired broad- 
cast station, the main processing circuit 130 functions 
€is channel determining means. 

The main processing circuit 130 is responsive to 
the sensed position inputted from the coordinate com- 
puting unit 1 18 as well as the selection command from 
the operator console 1 10 for refenring to the broadcast 
station data memory 144 arxl for determining the recep- 
tion channel of the selected broadcast station at the 
sensed position. Thus, the reception channel is auto- 
matically set in the tuner 21 4 through the TV computing 
circuit 220. 

Fig. 5 shows the operation of the main processing 
circuit 130 at this point. 

It is now assumed tiial when the vehicle is at the 
point a1 of Fig. 4, the operator inputs an automatic 
switching function setting signal and a selection com- 
mand for selecting, for example, channel 1 of the NHK 
TV broadcast via the operator console 110 (steps S10 
and S1 1). 

The main processing circuit 130 sets tiie reception 
channel of tiie tuner 214 to the channel 1 via TV com- 
puting drcuit 220 (st^ 812). Thus, the TV broadcast 
waves of the channel 1 received by the antennas 210 
are shown by the display 1 36 as TV color Images. At the 
same time, the TV sound signals contained therein are 
wirelessly transmitted to the FM radio set 300 through 
the FM transmitter 222. the transmitted sound signals 
being then reproduced by the radio set 300 and output- 
ted from the left and right stereo speakers 302. 

After that, based on the current position of the vehi- 
cle sensed by the coordinate computing unit 118, the 
main processing circuit 130 reads a reception channel 
for the NHK broadcast at the vehicle position from the 
broadcast station data memory 144 (steps Si 3 and 
S14), and tiien judges whether or not the reception 
channel should be switched to another channel (step 
Si 5). Such a series of steps will be repeated. 

If the vehicle is in area A, the main processing cir- 
cuit 130 judges that switching of channel is not required. 



The procedure returns f^om step SI 6 to step SI 3. Such 
a series of steps S13 to SI 5 will be repeated. 

As the vehicle moves from area A to area B, the 
main processing drcuit 130 judges that the reception 
5 channel of tiie NHK TV broadcast shoukf be switched 
from the channel 1 to channel 8 (steps SI 3, Si 4 anti 
SI 5). based on the vehicle position served by the coor- 
dinate computing unit 118, and switches the reception 
channel of the tuner 214 to the channel 8 via ttie TV 
10 computing circuit 220 (step SI 7). 

In such a manner, it is possiUe to receive TV broad- 
casts while ensuring good reckon, by automatically 
witching the channel of a set broadcast station to an 
optimum channel allocated to each geographical area 
IS based on the cunr^ vehicle position. 

Once a broadcast station such as the NHK TV 
broadcast station is selected, even a user unfanniliar 
with the local area may enjoy a broadcast witiiout trou- 
blesome channel selection, since the reception channel 
20 of the broadcast station is automatically switched to an 
optimum reception channel associated with the vehtele 
position sensed by the navigation system 100. 

As described, tine broadcast station data memory 
144 of tiie first embodiment stores the channel map 
25 data Of ottier broadcast stations besides the NHK TV 
broadcast, as shown in Rg. 4. 

If the channel of a key broadcast station is selected 
in the same manner as described, the main processing 
drcuit 130 is responsive to the current vehicle position 
30 sensed by tiie coordinate computing unit 1 18 for auto- 
matically setting tiie reception channel of tiie tuner 214 
to a channel for ttie key or affiliated broadcast station. 
Thus, the user can enjoy a TV program with excellent 
reception witiiout troublesome channel selection. 
35 If the automatic switching mode is released in the 
operator console 1 10, tiie main processing drcuit 130 
causes ttie tuner 21 4 to select only the selected channel 
regardless of the vehide position. 

40 Channel Switching of FM TransmHtar 

In the system of tiie first embodiment the unused 
broadcast station data memory 146 stores the data of 
an unused FM channel fbr each geographical area. A 
45 plurality of FM broadcast stations exist tiiroughout 
Japan. The range of wave reception fbr each FM t>road- 
cast station has been known. Therefore, the memory 
146 stores ttie data of a not-received FM channel for 
each area. 

50 The main processing drcuit 130 functions as used 
channel determining means. 

Rg. 6 shows a flowchart of ttie main processing cir- 
cuit 130 when it functions as used channel determining 
means. 

55 The main processing droiit 130 is responsive to 
ttie vehide position sensed by the coordinate comput- 
ing unit 118 fbr refem'ng to ttie memory 146 to sense 
unused channels at ttie sensed vehide position (steps 
S20 and S21). Any channel among the sensed unused 
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channels is determined as a chcmnel for FM transmitter. 
The transmission frequency of the TV transmitter 222 is 
automatically adjusted to the frequency of the deter- 
n^ned FM channel (step S22), via the TV computing cir- 
cuit 220. e 

Such a series of steps is repeated until the broad- 
cast wave receiving system 200 is tumed off. At tNs 
point, the procedure will terminate (step S23). 

Thus, the FM waves transmitted from the FM trans- 
mitter 220 to the FM radio set 300 will not interf^e with io 
the broadcasts of a local FM broadcast station. There- 
fore, sounds can be outputted pleasantly from the 
speakers 302 crt all times. 

Fig. 7 shows the details of the FM transmitter 222. 

The FM transmitter 222 of the first embodiment is 
includes preemphasis circuits 230L and 230R for ampli- 
fying sound signals of two left and right channels output- 
ted from an FM demodulation circuit 216. The amplified 
sound signals are mixed with pilot signals from a refer- 
ence oscillator 234 at a mixer 232 and ttien inputted into 20 
an modulator 236. 

TTie FM modulator 236 has its modulation fre- 
quency automatically set at the frequency of an FM 
channel that is determined k>y the main processing cir- 
cuit 130 according to ttie flowchart shown in Fig. 6. The 2s 
FM modulator 236 uses the set modulation frequency to 
subject the input signals from the mixer 232 to FM mod- 
ulation. The modulated sound signals are then transmit- 
ted from an antenna 242 to the FM radio set 300 
through RF amplifier 238 and tuning circuit 240. 30 

Second Embodgnant 

The second preferred embodiment of the present 
Invention will now be described. 3S 

In the system off the first embodiment the channel 
map data stored in the broadcast station data memory 
144 contains one channel set for one area, as shown in 
Fig. 4. With the NHK TV broadcast, for exanple. the 
channels 1 and 8 are set for the areas A and B, respec- 40 
tively. 

The setting of channel map data will not raise any 
problem unless the reception sensitivity falls near the 
area boundary. In some circumstances, however, recep- 
tion may be unstable near the area boundary. 46 

Rg. 9 shows such a case. It Is now assumed that 
the channel off ttie NHK TV broadcast is set at the chan- 
nell in the area A and at ttie channel 8 in the area B. tt 
is also assumed ttiat mountains disturbing ttie broad- 
cast reception exist at the boundary 3000 between so 
these areas at wNch ttie broadcast reception is unsta- 
bla 

In such a case, ttie area A includes an area 2000-1 
where the broadcast reception of the channel 1 1s excel- 
lent and ttie unstable reception area 3000. Similariy. ttie ss 
area B includee an area 2000-2 where ttie broadcast 
reception off tiie channel 8 is excellent and ttie unstable 
reception area 3000. 



When the vehicle Is moving in the unstable recep- 
tion area 3000 of the area B, the broadcast reception of 
ttie channel 1 is often pleasant, even if that of ttie chan- 
nel 8 is radically degraded. SImilarty, when the vehicle is 
mcvlng in the unstable reception area 3000 of the cuea 
A, the broadcast reception of the channel 8 is often 
excellent, even if that of ttie channel 1 is radically 
degraded. 

In ttie system of ttie first embodiment, the good 
reception is not necessarily obtained, when the vehicle 
is moving in the unstable reception areas 3000. 

To overcome such a problem, the system of ttie 
second embodiment provides channel map data stored 
In the memory 144, ttie channel map data Including the 
data of a plurality of channels for the same or affiliated 
broadcast station, the broadcasts of which can be 
received at ttie unstable reception areas 3000 as shown 
in Rg. 9 (channels 1 and 8). 

In other words, the channel map data of each 
broadcast station stored in the memory 144 Includes 
the data of a plurality of channels for a broadcast sta- 
tion, the broadcast waves of which can be received at 
ttie unstable reception areas 3000. 

If ttie vehicle receiving ttie NHK TV broadcast 
moves from the areas B to A as shown In Rg. 9, the 
reception channel is set at the channel 8 in the area 
2000-2. When ttie vehicle is moving in tiie unstable 
reception area 3000. the reception of the channels 1 
and 8 are compared and one of which having better 
reception is selected. When the vehicle is moving In ttie 
area 2000-1 , the reception channel is set at the channel 
1. 

Thus, it is possible to obtain good reception sensi- 
tivity, even when ttie vehicle is moving in ttie unstable 
reception area 3000. 

Rg. 8 shows a circuit in the system of ttie second 
embodiment which constitutes such an arrangement 

The broadcast station data memory 144 stores ttie 
channel map data including the data of a plurality of 
channels for each broadcast station, ttie broadcasts of 
which can be received at ttie unstable reception areas. 
For example, ttie channel map data of tiie NHK TV 
broadcast may include tiie reception area 2000-1 set for 
ttie channel 1. ttie reception area 2000-2 set fbr ttie 
channel 8 and the unstable reception area 3000 sand- 
wiched between ttiese two reception areas, as shown In 
Rg. 9. Furtiier. the data of ttie channels 1 and 8 is set as 
receivable channels for the unstak)le reception area 
3000. 

The broadcast wave receiving system 200 com- 
prises two tuners 214-1 and 214-2 as well as two asso- 
ciated IF demodulation circuits 216-1 and 216-2. The 
outputs of ttie IF demodulation circuits 216-1 and 216-2 
are selectively outputted ttirough a switch 224, ttie 
image signals thereof being Inputted Into a color 
demodulation circuit 218. The sound signals in the out- 
puts of ttie IF demodulation circuits are inputted into ttie 
FM transmitter 222. 
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The video outputs of the IF demodulation drcuits 
21 6-1 and 21 6-2 are Inputted into a reception sensitivity 
sensing circurt 240. 

The reception sensitivity sensing drcuit 240 com- 
prises two peak hold circuits 242-1 and 242-2 each for s 
holding a peak value in the video signals for one frame 
outputted from the corresponding one of the IF demod- 
ulation circuits 216-1 and 216-2 and a comparator 244 
for comparing the hold values of the peak hold circuits 
242-1 and 242-2 and for outputting the detection signals io 
of one of the IF demodulation drcuits having a higher 
peak hold value toward the TV conputing drcuit 220. 
More particularly, the reception sensitivity sensing dr- 
cuit 240 compares the sensitivity of signals received by 
the tuners 214-1 and 214-2 for one frame, and to sense is 
one of the tuners having higher sensitivity of reception, 
the detection signal being then outputted therefrom 
toward the TV/ computing circuit 220. 

As a selection command for a broadcast station is 
Inputted into the broadcast wave receiving system 20 
through the operator console 1 10. the main processing 
circuit 1 30 refers to the channel map data of that broad- 
cast station stored in the broadcast station data mem- 
ory 144. based on the cun'ent vehide position inputted 
from tiie coordinate computing unit 1 1 8. The data of the 2s 
channel receivable at the vehicle position will be output- 
ted from the main processing drcuit 130 toward the TV 
computing drcuit 220. 

The TV computing cn-cuit 220 is responsive to the 
' channel data thus inputted tor setting the reception so 
^ channels of the tuners 214-1 and 214-2. 

Witt) the NHK TV broadcast, for example, the data 
of the channel 8 is fed from the main processing circuit 
1 30 to ttie TV computing drcuit 220, when the vehide is 
moving in the area 2000-2. Thus, .the TV computing cir- as 
cuit 220 sets the reception channel of the tuner 241 -1 at 
the channel 8, and switohes the switeh 224 to select and 
output the output of the IF demodulation drcuit 216-1 . 

When the vehide is moving in the unstable recep- 
tion area 3000. tiie data of the channels 1 and 8 are 4o 
su|:>plled from the main processing circuit 130 to the TV 
computing circuit 220. The TV conputing circuit 220 
then controls the tuners 214-1 and 214-2 to receive the 
broadcasts of the respective channels 1 and 8. The 
reception sensitivity sensing drcuit 240 judges which of 4s 
channel 1 and 8 has higher reception sensitivity for 
each frame, the detection signal being then outputted 
toward the TV computing circuit 220. 

The TV computing drcuit 220 controls the switoh 
224 to select and output the signals of a channel having so 
higher reception sensitivity. If ttie channel 1 has higher 
reception sensitivity, ttie switeh 224 is control led to feed 
the output of ttie IF demodulation drcuit 216-1 toward 
the color modulation drcuit 21 8 and FM transmitter 222. 

Thus, when the vehicle is moving in the unstable ss 
reception area 3000. ttie system of the second embodi- 
ment senses a channel having higher reception sensi- 
tivity The optimum channel setting procedure in which a 
reception channel can be automatically set will be 



repeated. Therefore, even In the unstatile reception 
area, the broadcasts of ttie selected broadcast station 
can be received with higher reception sensitivity. 



The second embodiment is described in terms of 
ttie channel map data stored in the memory 144 as 
shown in Fig. 9. However, it is possible to obtain good 
reception in ttie unstable reception area 3000 by using 
ttie following technque, in spite of using the other chan- 
nel map data exduding such unstable reception area 
3000 as shown in Fig. 4. 

For instance, it is assumed ttiat when the vehide Is 
moving in the area B of Rg. 9, the tuner 214-1 is set at 
ttie channel 8 for receiving the NHK TV broadcast. In 
such a case, ttie switch 224 is controlled to select ttie 
output of the IF demodulation circuit 216-1. 

The reception sensitivity sensing circuit 240 judges 
whettier or not the reception sensitivity of ttie tuner 21 4- 
1 is reduced to a level equal to or lower than a reference 
level. In ttiis case, the reception sensitivity sensing dr- 
cuit 240 judges ttie reception sensitivity of the channel 8 
when the vehide is moving ttie area B. Judgement is 
ttien fed back to the main processing circuit 1 30. 

When the reception sensitivity of the channel 8 is 
reduced to a level equal to or lower than the reference 
level, the main processing drcuit 130 judges ttiat ttie 
vehide enters ttie unstable reception area 3000 shown 
In Fig. 9. 

The main processing circuit 130 then searches the 
area A adjacent tiie area B from the data in ttie manory 
1 44. based on the current vehide position. In addition to 
ttie data of the reception channel 8 at the area B where 
the vehide is, the main processing drcuit 130 outputs 
the data of the reception channel 1 at the adjacent area 
A to the TV computing circuit 220. 

The TV computing drcuit 220 is resjoonslve to the 
data from ttie main processing drcuit 130 for setting ttie 
reception channels of ttie tuners 214-1 and 214-2 at ttie 
channels 1 and 8, as In the second embodiment. The 
switch 224 is controlled to output the data received 
through one of ttie channels witti higher sensitivity 

As in the second embodiment, it is possfole to 
receive the broadcast waves with good reception sensi- 
tivity even in the unstable reception area. 

Besides, desired reception sensitivity may be 
obtained by ottier means such as the following tech- 
nique. 

The channel data of the same or affiliated broad- 
cast station allocated to each area has been stored In 
ttie broadcast station data memory 144 as channel map 
data As shown in Rg. 10, for example, the channels of 
ttie NHK TV broadcast are set to the channel 1 at the 
area A and to ttie channel 8 at the area B. In addition, a 
receivat)le channel ottier than the set channel may be 
also set fbr each set area relating to ttie broadcast sta- 
tion. It is assumed herein that the channels 8 and 1 are 
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set to the areas A and B as receivable NHK TV broad- 
cast channels, respectively. 

In such a manner, the data of a plurality of receiva- 
ble channels have been stored in the memory 144 for 
each area as the channel map data of the NHK TV s 
broadcast. 

TTie main processing circuit 130 whid) functions as 
channel determining means, may set the tuiers 214-1 
and 214-2 to the respective channels 8 and 1 for receiv- 
ing the NHK TV broadcast, when the vehicle is in the io 
area B shown in Fig. 10. It is assumed herein that the 
switch 224 is located to select the output of the IF 
demodulation circuit 216-1. 

For each frame the reception sensitivity sensing cir- 
cuit 240 detects which of the IF demodulation circuits is 
216-1 and 216-2 has higher reception sensitivity, and 
outputs the detection signal toward the TV computing 
circuit 220. 

The TV computing circuit 220 controls the suvitch 
224 to select and output the signals of one of the chan- 20 
nels having higher reception sensitivity. Thus, the 
broadcast waves can be received with the good recep- 
tion sensitivity even in the unstable reception area. 

The second embodiment and its modifications have 
been described in terms of two sets of tuners and IF 26 
demodulation circuits, a set of tuner and IF demodula- 
tion circLdt may be used through a time sharing manner 
to provide similar advantages. For example, when the 
vehicle is in the unstable reception area 3000, the tuner 
21 4 is switched to the channels 1 and 8 to receive slg- 30 
nals through both the channels during blanldng of the 
received TV eignale. It is possible to receive signals for 
the next frame through one chcuinel with a higher sensi- 
tivity This can provide advantages similar to those of 
the second embodiment 35 

Other gmWifnente 

The present invention is not limited to the afore- 
mentioned embodiments, but may be carried out in any 40 
of various changed forms virithin the scope of the Inven- 
tion. 

For example, the operator console 110 shown in 
Rg. 8 may be used as planned route input means which 
can previously input a planned route. 45 

In such a case, the main processing circuit 130 
functions as channel setting means. Unused channels 
are set for FM transmitter 222 and FM radio eet 300 
which would be used according to the planned route, 
and are stored in the memory 160. Based on the input- so 
ted planned route the main processing circuit 130 refers 
to the unused wave data memory 146. and sequentially 
sets unused channels to be used along the planned 
routa These unused channels are written into and 
stored in the memory 160 in connection with tiie ss 
planned routa 

When the vehicle moves, the main processing cir- 
cuit 130 is responsive to the sensed position inputted by 
the coordinate computing unit 118 fbr referring to tiie 



data of the memory 160, and fbr automatically setting 
the FM transmitter 222 and FM radio set 300. 

Thus, it is possible to control the transmis- 
sion^reception frequencies of tiie FM transmitter 222 
ntore smoottily In this embodiment furtiier. the recep- 
tion frequency of the F1\4 radio set 300 may be automat- 
ically switched from one to anottier at the same time as 
the FM transmitter 222. 

All tiie afbremenfioned embodiments have been 
described as to vehicles. Nevertheless, the present 
invention is not limited to vehicles, but may be similariy 
applied to any of the oflier moving bodies such as a 
ship. 

Furttiermore, all the aforementioned embodiments 
have been described as to tiie reception of TV broad- 
cast waves from TV broadcast stations. Nevertheless, 
tiie present Invention is not limited to such forms, but 
may be applied to reception of broadcast waves from 
FM broadcast stations or tiie other various broadcast 
stations. 

Rnally, ttie emtxxJiments have been described ias 
to tiie use of the broadcast station data memory 144 
and unused broadcast station data memory 146 fixedly 
mounted wfttiin tfie system. And yet. the present inven- 
tion is not limited to such forms, but may applied to such 
memories detachably nminted witiiin tiie system. In 
such a case, the data to be written in ttiese memories 
144 and 146 is stored in tiie CDROM 122 which is in 
turn used as part of each of the memories 144 and 146. 

Claims 

1. A broadcast station data detector for a moving 
body, corrprising: 

position sensing means for sensing a posi- 
tion of a moving body; a broadcast station data 
memory which stores channel data of a receivable 
broadcast station fbr each area; and 

broadcast station data searching means fbr 
referring to data in eaid broadcast station data 
memory based on a sensed position of the moving 
body and for reporting said receivable broadcast 
station at the sensed position to a user. 

2. The broadcast station data detector for a moving 
body according to dalm 1, further comprisaig input 
means fbr inputting a search command and 
wherein said broadcast station data searching 
means is responsive to said search command to 
report channel data of a receivable broadcast sta- 
tion to the user. 

t The broadcast station data detector for a moving 
body accord ng to claim 1 or 2, further comprising 
means fbr reporting information to the user through 
at least images or sounds and wherein said broad- 
cast station d€rta searching means reports the 
channel data of said receivable broadcast station to 
the user through said reporting meana 
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4. The broadcast station data detector for a moving 
body according to daim 3. wherein said reporting 
means includes image display means mounted on 
a moving body for showing images representing the 
channel data of said receivable broadcast station. 5 

5. The broadcast statical data detector for a moving 
body aocorcSng to daim 3. wherein said reporting 
means Indudes sound generating means mounted 

on a moving body to output the channel data of said 10 
receivable broadcast station as sounds. 

6. The broadcast station data detector for a moving 
body according to daim 1 or 2, wherein said broad- 
cast station data memory stores channel data of a is 
receivable broadcast station for each area and said 
broadcast station data searching mecms is respon- 
sive to a sensed position of the moving body for 
referring to the data of said broadcast station data 
memory and for reporting a channel of a receivable 20 
broadcast station at the sensed position to the user. 



7. The broadcast station data detector for a moving 
body according to claim 3, wheran said broadcast 
station data memory stores channel data of a 25 
receivable broadcast station for each area and said 
broadcast station data searching means is respon- 
sive to a sensed position of the moving body fbr 
refening to tiie data of said broadcast station data 
memory and for reporting a channel of a recelvat)le 30 
broadcast station at the sensed position to the user. 

8. The broadcast wave receiving system for a moving 
body which comprises the broadcast station data 
detector according to dalms 1 or 2. 35 

9. A broadcast wave receiving system fbr a moving 
body, comprising: 

po^on sensing means for sensing a posi- 
tion of a moving body; 40 

a broadcast station data memory which 
stores channel data of a broadcast station or affili- 
ates thereof allocated to each area as channel map 
data for said broadcast station or afffliates thereof, 

input means for inputting a selection com- 46 
mand for selecting a broadcast station: 

channel determining means responsive to 
said sensed position of the moving body and said 
selection command for refening to the data of said 
broadcast station data memory and fbr determining so 
a reception channel of a selected broadcast station 
at said sensed position; and 

means for receiving broadcast waves 
through said determined reception channel. 

55 

10. The broadcast wave receiving system for a moving 
body according to daim 9, further comprising 
means fbr sensing the sensitivity to rec^tion of the 
reception channel in said broadcast wave receiving 



means and wherein said channel map data 
indudes the data of channels for a given receivable 
broadcast station in an area where broadcast 
reception of said broadcast station is unstable, said 
channel determining means reads the data of 
receivable channel from said broadcast station data 
memory to cause said broadcast wave receiving 
means to receive broadcast waves through said 
channels so that a reception channel having the 
highest reception sensitivity is automatically set as 
an optimum reception channel, when a sensed 
position of the moving kxxJy is in said unstable 
reception area of a selected broadcast station. 

11. The broadcast wave receiving system fbr moving a 
body according to daim 9, further comprising 
means fbr sensing sensitivity to reception of the 
reception channel in said broadcast wave receiving 
means and wherein said channel determining 
means judges that a moving body is in an area of a 
selected broadcast station where the broadcast 
receptbn is unstable when reception sensitivity 
sensed by said reception sensitivity sensing means 
becomes equal to or lower than a predetermined 
refer^ce level, reads data of receivable channels 
altocated to said selected broadcast station at the 
unstable reception area from said broadcast station 
data memory based on a sensed position of the 
moving body, and causes said broadcast wave 
racing means to receive bnsadcast waves 
ttirough said channels so that a reception channel 
having the highest reception sensitivity is automati- 
cally set as an optimum reception channel. 

12. TTie broadcast wave receiving system for a moving 
body according to claim 9, further comprising 
means for sensing sensitivity to reception of tiie 
reception channel in said broadcast wave receiving 
means and wherein said channel map data 
includes the data of receivable channele of a given 
broadcast station fbr each area, and said channel 
determining means is responsive to a sensed posi- 
tion of a moving body fbr reading data of receivable 
channels of a selected broadcast station from said 
broadcast station data memory and fbr causing 
said broadcast wave receiving means to receive 
broadcast waves through said channels so that a 
reception channel having tiie highest reception 
sensitivity is automatically set as an optimum 
reception channel. 

ia The broadcast wave receiving system fbr a moving 
body according to any one of claims 9 to 12, 
wherein said broadcast station data memory stores 
channel data of a receivable broadcast station allo- 
cated for each area and said broadcast wave 
receiver Includes broadcast station data searching 
means responsive to sakJ served position of tiie 
moving body fbr referring to said k)roadcast station 
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data memory and for reporting to the user a chan- 
nel of a receivable broadcast station at the sensed 
position of the moving body. 

14. The broadcast wave receiving system for a moving s 
body according to claim 13. further comprising 
input means for inputting a search command and 
wherein said broadcast station data searching 
means is responsive to said search command for 
reporting channel data of a receivable broadcast io 
station to the user. 

16. The broadcast wave receiving system for a moving 
body accoiding to daim 14, further comprising 
means for reporting information to the user through is 
at least inrtages or sounds and wherein said broad- 
cast station data searching means reports channel 
data of said receivable broadcast station to the user 
through said reporting means. 

20 

16. The broadcast wave receiving system for a moving 
body accorcfing to daim 15. wherein said reporting 
means indudes image display means mounted on 
a moving body for showing images representing the 
channel data of said receivable broadcast station, ss 

17. The broadcast wave receiving system for a moving 
body according to daim 15, wherein said reporting 
means includes sound generating means mounted 

on a moving body to output the channel data of said 30 
receivable broadcast station as sounds. 

18. The broadcast wave receiving system for a moving 
body according to any one of daims 9 to 12, 
wherein said brocKicast station data memory stores 3s 
channel data of a receivable broadcast station allo- 
cated to each area, said input means inputs a 
selection command for any TV broadcast station, 
said channel determining means is responsive to 
said sensed position of the moving body and said 4o 
selection command for refening to the data of said 
broadcast station data memory and for determining 

a reception channel of a selected TV broadcast sta- 
tion at said sensed position off ttie moving body, and 
said broadcast wave receiving means receives TV 45 
broadcast waves fifom said selected broadcast sta- 
tion through a determined broadcast channel. 



tion of the moving body, and said broadcast wave 
receiving means receives TV broadcast waves from 
said selected broadcast station through a deter- 
mined broadcast channel. 

2a The broadcast wave receiving system for a moving 
body according to daim 18, further ramprising 
image display means for showing images which 
constitute said received TV broadcast waves. 

21. The broadcast wave receiving system for a moving 
body according to claim 20, further comprising a 
radio set mounted on said moving body and trans- 
mitttng means for wtrelessly transmitting sound sig- 
nals wNch constitute said received TV broadcast 
waves to said radio set, whereby said radio set out- 
puts said sound signals from a sound generating 



19. The broadcast wave receiving system for a moving 
body according to daim 15. wherein said broadcast so 
station data memory stores channel data of a 
receivable broadcast station allocated to each area, 
said Input means Inputs a selection command for 
any TV broadcast station, said channel detemiinlng 
means is responsive to said sensed position of the ss 
moving body and said sdection command for refer- 
ring to the data of said broadcast station data mem- 
ory and for determining a reception channd of a 
selected TV broadcast station at said sensed posl- 



22. The broadcast wave receiving system for a moving 
body according to any one of daims 9 to 1 2, further 
comprising an unused wave data memory which 
stores channel data of used and unused broadcast 
waves allocated to each area, channel determining 
means responsive to said sensed position of tiie 
nwving body for referring to said unused wave data 
menmry and for determining a channel to be used 
for sound signal transmission from unussd chemnel 
data, a radto set mounted on sM moving body arxi 
transmitting means for wirelessly transmitting 
sound signals which constitute said received broad- 
cast waves through said determined unused chan- 
nel and for outputting said sound signals as sounds 
from said sound generating portion of said radio 
set. 

23. The broadcast wave receiving system for a moving 
txxJy according to claim 21, further comprising an 
unused wave data memory which stores channel 
data of used and unused broadcast waves allo- 
cated to each area and channel determining means 
responsive to said sensed position of the moving 
body for referring to said unused wave data mem- 
ory and for determining a channel to be used for 
sound signal transmission from unused channel 
data, said broadcast wave receiving means wire- 
lessly transmits sound signals wtvch constitute said 
received TV broadcast waves to said radio set 
through an unused channel determined by said 
transmitting means. 

24. The broadcast wave receiving system for a moving 
txxly according to daim 23, further comprising 
plcumed route input means for inputting a planned 
route which a moving body is to take, channel 
determining means responsive to an inputted 
planned route for referring to unused channel date 
in said unused wave date memory and for deter- 
mirvng a channel to be used for sound signal trans- 
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mission along said planned route from said unused 
channel data and storing a detenruned channel in a 
memory, and channd switching means responsive 
to said sensed position of the moving body for refer- 
ring to the data stored in said memory and for 5 
switching a channel in said transmitting means 
being used for sound signal transmission. 

25. The broadcast wave receiving system fbr a moving 
body according to any one of claims 9 to 12. 10 
wherein said position sensing means is a position 
sensor in a navigat'on system. 
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